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The use of Fluorescence lifetime imaging microscopy (FLIM) for studying spatio-temporal protein-protein interactions in situ through the detection of FRET between protein-bound fluorophores has been well-established [1] [2] . For intermolecular FRET a key advantage of using donor FLIM is that fluorescence-lifetime measurements of donor emission are independent of acceptor concentration and is thus suited to studies that explore biological interactions in intact cells and tissues.
Compared to other techniques, the use of time correlated single photon counting (TCSPC) to image fluorescence lifetime (FLIM) has become the gold standard for measuring FRET interactions in cells 3 . However, due to its slow acquisition time (typically minutes) when compared with other techniques, such as Frequency-domain, time-gated FLIM or anisotropy, this method is impractical for measuring dynamic protein interactions in cells.
We present a massively parallel, fully addressable time-resolved multifocal multiphoton microscope capable of producing fluorescence lifetime images with 55 ps time-resolution giving improvements in acquisition speed of a factor of 49 improving the acquisition time to the order of seconds. To evaluate the lifetime imaging performance and capabilities of the MM-FLIM imaging system, FRET standards with varying amino acid linker sequences were expressed in Human breast adenocarcinoma cells and measured. To demonstrate the dynamic imaging capability we monitored recruitment of Grb2 adaptor protein to EGFR in response to ligand-dependent receptor activation via FRET in these cells.
